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Source: Illinois Drainage Guide
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Fate of Soil and Surface Water
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Drainage

Anything that decreases the input or 
increases the output of water can 
cause a drainage impact

The challenge concerns determining if a 
decrease or increase is acceptable!!
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NOTE: At the LE, drainage is 

occurring! It is wrong to assume that 

drainage is zero at the LE.
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van Schilfgaarde Equation

S – drain spacing, or S/2 = lateral effect

de – effective depth from drain to impermeable layer

m0 – initial water table height above drain

m – water table height after time t

t – time to drop water table from m0 to m

f – drainable porosity

K – Saturated hydraulic conductivity

Notoriously difficult to obtain!
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ND- Drain program

 Run drainage 
equations using ND-
Drain

 Lateral Effect

 Problem: Drainable 
porosity input

 Variable results
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Lateral Effect [WI NRCS]

The distance on each side of a tile or ditch in its 
longitudinal direction where  the ditch or tile 
has an influence on the hydrology: that is 
acceptable to wetland regulators

Zone of 

Influence
Tile or ditch 

through a wetland
Le

Note: This is a plan view
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Wisconsin NRCS Drainage Tables

 COE project managers

 WI DNR wetland ID program staff (Tom 
Nedland POC)

WI NRCS does not provide drainage tables to 
the public, and do not provide technical 
support
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Hydraulic conductivity is 

an extremely variable soil 

property!
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Drainable Porosity and Texture

 Sands have large pores, high hydraulic 
conductivity and large drainable porosities

 Clay soils have small pores, low hydraulic 
conductivities and low drainable porosities

 For an equal amount of water drained, a 
sandier soil will show a lower water table 
drop than a soil with higher clay content
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Soil Structure

 Soil structure can modify texture and can—
for example- introduce significant 
macroporosity into fine textured soils
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Different Water Holding Capacities

 Sands have low water holding capacity; 
plants wilt quickly as the water table drops

 Mucks have high water holding capacity and 
plants can persist longer as the water table 
drops
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History of Lateral Effect Guidance

 Discussions began in 2005 to develop interagency 
guidance

 Opted to let NRCS take the lead—they are the 
recognized experts and a comparable alternative 
methodology did not exist

 NRCS, Minnesota and Wisconsin, issued their county-
based guidance in 2013

 BWSR Guidance (and a similar CORPS Standard 
Operating Procedure) adopts the NRCS number and 
adds to the NRCS guidance
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Purpose of COE/BWSR guidance

 Companion to NRCS setback/LE tables

 Supplemental info on background & 
assumptions

 A tool for wetland managers and regulators 
to assess impacts

 Improve consistency 
http://www.bwsr.state.mn.us/wetlands/delineation/Drainage_setback_guidance.pdf

http://www.bwsr.state.mn.us/wetlands/delineation/Drainage_setback_guidance.pdf
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The van Schilfgaarde 
equation cannot 
accommodate significant 
surface water.
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A drainage prediction 
from the van 
Schilfgaarde equation 
assumes a drainage 
contribution from 
other drains in the 
system.  So, a single 
drain has less drainage 
impact than a drain in a 
drainage system.
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1.Drainage equations produce optimum 
results when used with drain depths 
between 2 and 5 feet. 

2. A drain must have at least 12 inches of 
depth before it is considered to have an 
effect on the water table

3.Drainage predictions for drain depths 
greater than 5 feet are problematic as 
NRCS soils data becomes limited at depths 
greater than 5 feet and the weight of the 
overlying soil at depths greater than 5 feet 
generally decreases hydraulic conductivity.
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Drainage equations were
set up to predict water 
flow through mineral soils. 
Organic soils have 
different water retention 
and dewatering qualities
which require significant 
modification of drainage
equations to produce
reasonable results. 
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There is no allowance in 
drainage equations for 
water flow across the 
barrier. Where 
groundwater is 
constantly replenishing 
the system, predicted 
drainage effects will be 
less.
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To meet the predicted 
drainage effect, the drain 
must convey the water 
removed from the soil 
profile. If the drain does 
not convey water, 
drainage effect is 
minimal.
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BWSR Guidance Document • Page 16

Minnesota Board of Water

& Soil Resources • 
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Lateral Effect versus Volume of 
Discharge

 Note: Grade is not a factor in drainage 
equations

 Of the factors used in drainage equations, 
depth of drain and hydraulic conductivity 
(related to soil characteristics) are key in 
determining drainage effect

 Size and grade of drain are key in determining 
capacity for volume of discharge
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Sizing Considerations

Tile Diameter Grade = 1% Grade = 3%

4 inch single wall 
corrugated plastic

74 gallons per minute 
(gpm)

128 gpm

8 inch single wall 
corrugated plastic

471 gpm 816 gpm

NRCS (MN and WI) drainage tables were developed using tile parameters 

and are also applicable to ditches.  On average, a  comparable size ditch has 

about a 4 percent greater drainage effect than a tile. This is assumed to be a 

minor difference.
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More About Size and Depth
 Other factors being equal:

--compared to a 4 inch tile, an 8 inch tile has 
less than 10 feet more lateral drainage effect 
(i.e. negligible!!)

--doubling the depth of a drain causes 
significant increases in lateral effect; in some 
cases, more than a 2X increase
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Drainage tables are no panacea

 Surface water diversions

 Encirclement

 Volume 
considerations in 
ditch maintenance 
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Swift County
Red = tile

Blue = wetland

Water source to 

wetlands
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When to use the tables

 Assess loss of wetland 
hydrology via tile or 
ditch

 Determine setback to 
minimize impact to 
wetland hydrology

 Potential wetland 
restoration
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If the water remains!

Hydrology may exist when a drain is present 
for various reasons:

 Soil type, particularly organic soils

 Depth of drain with respect to barrier

 Wetland water budget—Source of water

 Effectiveness of drain
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Relative Accuracy of Drainage Estimates

Source: Dr. Joel Peterson, UW-RF
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Take home messages

 Setback values are institutionally accepted & 
a provide a consistent number

 Guidance uses best available information

 Okay to use drainage equations as a piece of 
information

 Do NOT argue over  several feet !!!

AND
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Final Take Home

 Incorporate data such as historical 
photographs, hydrology indicators and other 
wetland delineation techniques

 Refine soil map

 Monitor water table—IF NECESSARY


